Some patients with cancer experience multiple pre-diagnostic consultations in primary care, leading to longer time intervals to specialist investigations and diagnosis. Patients with rarer cancers are thought to be at higher risk of such events, but concrete evidence of this is lacking.
INTRODUCTION
Most patients with cancer first present with symptoms, typically to non-specialists; 1, 2 consequently, ongoing initiatives in several countries aim to improve diagnostic timeliness for these patients. [3] [4] [5] [6] Promptly suspecting the diagnosis in patients with rarer cancers who are symptomatic may be particularly challenging, given their overall rarity and heterogeneous nature. In recent years, international initiatives have focused attention on the management of rarer cancers but improvements in diagnosis are also needed. 7 A key marker of diagnostic timeliness in patients who are symptomatic and subsequently diagnosed with cancer is the number of consultations they have with a GP before a specialist referral is made, which is highly correlated with the 'primary care interval' (time from first presentation to referral). 8, 9 National audit data indicate primary care intervals of approximately 1, 1.5, and 3 months in patients who experience 3, 4, and ≥5 or more pre-referral consultations.
Describing variation in pre-referral consultations between different patient groups and cancers can provide insights into aetiological mechanisms responsible for diagnostic delay, and help inform future policies and research. 10, 11 In some cancers, most patients present with symptoms of relatively high predictive value; for example, in the case of breast cancer this is a lump, or in melanoma a visible skin lesion. 10 In some other cancers, most patients present with poorly predictive symptoms; as an example, most patients with pancreatic cancer and multiple myeloma present with abdominal or musculoskeletal pain, respectively. 12, 13 Consequently, variation in the proportion of patients who experience multiple consultations reflects differences in the 'symptom signature' of different cancers. 10, 11 Based on these considerations, it has been suggested that different cancers can be broadly categorised for their diagnostic difficulty, based on the respective frequency of multiple (≥3) consultations: cancers in which ≥30% of patients experience multiple consultations are considered 'harder to suspect', whereas those for which <15% of patients have multiple consultations are classed as 'easier to suspect'. 10 As cancer is a heterogeneous disease, evidence about the burden of pre-diagnostic consultations across the range of common and rare cancers is desirable. Nonetheless, currently available evidence (chiefly based on information from responders to a national patient survey in England) excludes patients with several rarer cancers. 11 Pooling of data from different waves of surveys of patients with cancer can help to overcome sample size limitations for patients with rarer cancers. As a result, a study was conducted with the principal objective of addressing current evidential gaps about the burden of multiple pre-referral consultations in patients with rarer cancers.
METHOD
Data from three waves of the National Cancer Patient Experience Survey (2010, 2013, and 2014), which surveyed patients treated for cancer in English NHS hospitals during sampling periods of 3 months, were analysed. [14] [15] [16] All three surveys were commissioned by the UK Department of Health and carried out by Quality Health, a specialist survey provider, using identical sampling methods. Survey questions were cognitively validated on samples of volunteer patients.
Patients were sent a survey questionnaire by post a few weeks after discharge and after vital status checks, with up to two reminders sent to non-responders. Response rates were 67%, 64%, and 64% respectively for the 2010, 2013, and 2014 surveys. Anonymous data from the surveys, as used in this study, are made available for research purposes from the UK Data Archive.
There is no universal definition of what constitutes a rarer cancer. 7 In this article, the authors specifically focus on rarer cancers without prior published evidence, 10 of which have an annual incidence of <4000/ year in England or <1.5% of the annual incidence of all malignant neoplasms, excluding non-melanoma skin cancer. Data from patients with any cancer were included to support direct comparisons between these patient groups and to better contextualise the findings.
Data analysis
Outcome and exposure variables. The information used was provided in response to the first question in the questionnaire: 'Before you were told you needed to go to hospital about cancer, how many times did you see your GP (family doctor) about the health problem caused by cancer?' Possible answers were:
• none -I did not see my GP before going to hospital;
• once;
• twice;
• three or four times;
• ≥5 times; and
• don't know/can't say.
For the analysis, the binary outcome of ≥3 versus 1 or 2 pre-referral consultations were used; patients who responded that they had not seen their GP before going to hospital or responded with 'Don't know/ can't say' were excluded. This binary categorisation is concordant with how data from this survey are reported publicly, and reflects the consideration that some second appointments are generated by the need to review the findings of investigations ordered at the first consultation. 10 The number of incident cases in England is also provided as a measure of cancer frequency; bold italics denote rarer cancers without prior relevant evidence.
ICD =10 = International Classification of Diseases, 10 th edition.
age, sex, and cancer diagnosis, but 2.2% had missing information on ethnicity or deprivation group -these records were excluded from subsequent analyses, resulting in an analysis sample of 95 582 patients. Figure 1 outlines the derivation of the analysis sample.
Statistical analysis. The crude proportion of patients who had ≥3 consultations are described by exposure variable category; that is, by age group, sex, ethnicity, deprivation group, and cancer diagnosis. Subsequently, using logistic regression, the crude and adjusted (for all above variables) odds ratios (ORs) for ≥3 pre-referral consultations are reported. Standard errors were calculated with a robust estimator. Rectal cancer was used as the reference category for cancer, as a result of it having a large sample size and occurring in both sexes. Additionally, crude proportions of patients for each individual category of number of pre-referral consultations by cancer diagnosis are described. All analyses were performed using Stata (version 13).
RESULTS
After exclusions, 95 582 responders were included in the analysis, of whom 7838 were patients with the following 12 rarer cancers:
oropharyngeal, oral, parotid, small intestine, anal, liver, gallbladder, bone sarcoma, softtissue sarcoma, penile, ureteric, and cancer of unknown primary. Overall, 22 387 (23.4%) patients had ≥3 consultations. There was strong evidence for very large variation in crude proportions, and crude and adjusted ORs of ≥3 pre-referral consultations between patients with different cancers (P <0.001, Table 2, Figure 2) . The proportion of patients with ≥3 consultations was highest for small intestine (60.1%) and multiple myeloma (47.2%), and lowest for melanoma (8.3%), ductal carcinoma in situ (5.5%), and breast cancer (5.0%). There was a notably large -40-fold -difference in the adjusted odds between small intestine cancer and breast cancer in terms of patients having ≥3 consultations.
There was also substantial variation between patients with any of the 12 rarer cancers of prime interest to this study (P <0.001 for test of variation between these 12 cancers). Specifically, patients with seven such cancers (small intestine, bone sarcoma, liver, gallbladder, cancer of unknown primary, soft-tissue sarcoma, and ureteric cancer) had proportions of ≥3 consultations that were >30.0%; whereas patients with five other rarer cancers (oropharyngeal, anal, parotid, penile, and oral cancer) had respective proportions of between 15% and 30% ( Table 2) . Multivariable analysis indicated concordant patterns (Table 2, Figure 2 ). Relatedly, although bone and soft-tissue sarcomas tend to present with fairly specific symptoms (for example, bony or a soft-tissue lump), they principally affect teenagers and young adults, and are associated with relatively high crude proportions of multiple consultations. 20 In multivariable analysis, however, after adjustment for age group and other patient characteristics, the odds of ≥3 consultations for these two cancers are notably reduced, although remaining comparatively high (Table 1) . Regarding sociodemographic variation, there was evidence of increasing frequency of ≥3 consultations with increasing deprivation (P<0.001): 26.5% versus 21.8% for patients in the groups of most and least deprivation respectively. As previously described, 11 there was strong evidence for crude variation in pre-referral consultations by sex, age, and ethnicity (P<0.001 for all): with males, younger patients, and those from a minority ethnic group having a higher proportion of multiple pre-referral consultations (Table 2) . Multivariable logistic regression analysis indicated concordant patterns of variation by patient characteristic, with the exception of a reversal of the sex difference (Table 2, Figure 3 ).
The distribution of the crude proportions of all categories of the number of prereferral consultation by cancer diagnosis is shown in Figure 4 and Table 3 . The overall pattern of variation by cancer diagnosis in respect of the binary measure of ≥3 consultations is, for the most part, similar to the pattern that would have been observed if alternative cut-off points (for example, ≥2 consultations or ≥5 consultations) had been used.
DISCUSSION

Summary
The proportion of pre-referral consultations in patients subsequently diagnosed with several rarer cancers was particularly high (>30.0%) in patients with small intestine, bone sarcoma, liver, gallbladder, cancer of unknown primary, soft-tissue sarcoma, and ureteric cancer. The proportion of patients with any one of five rarer cancers (oropharyngeal, anal, parotid, penile, and oral cancer) who had ≥3 consultations was between 15% and 30%. Using a previously suggested classification, therefore, all of these cancers could be classified as either being harder to suspect or belonging to the intermediate diagnostic difficulty category.
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Strengths and limitations
The main strengths of this study are its large sample size -enabling the examination of data on several rarer cancers with adequate precision -and the availability of data on patient characteristics, which allowed for the estimation of independent predictors of variation.
However, there are also potential limitations. Some patients may have recalled the number of relevant pre-referral consultations inaccurately, although prior evidence indicates that both patients and clinicians provide concordant frequencies of pre-referral consultations in patients with a given cancer. 8 Further, the number of consultations that patients themselves judge relevant to cancer has high face validity, which cannot be dismissed. Relatedly, there was no information on actual circumstances surrounding the multiple consultation events, which may have included patient preferences for delayed referral or investigation, primary care-led investigations, and clinically justified expectant ('safety-netting') management, particularly for patients with non-specific symptoms. 10, 17 It is foolhardy to consider that multiple consultations represent suboptimal management: care is likely to have been concordant with good clinical practice in most circumstances, and multiple consultations represent scientific limitations in current medical knowledge, along with a lack of available, easy-to-use, reliable tests. 10 Data relate to patients with recent hospital treatment for cancer (typically 3-6 months before survey participation). This sampling method, combined with non-response and early mortality patterns, results in a sample that is different in its cancer diagnosis and sociodemographic case mix compared with all incident patients with cancer in the population. 21 As such, the reported proportions of ≥3 pre-referral consultations are not fully representative of incident patients with cancer and it is, therefore, recommended that interpretation focuses on patterns of relative variation between patients with different cancers and characteristics, rather than on the exact frequency of ≥3 pre-referral consultations by variable category.
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Comparison with existing literature
The authors know of no previous studies that examine the number of pre-referral consultations among patients with the studied rarer cancers of prior interest. However, in respect of patients with bone or soft-tissue sarcoma, the findings amplify those from a recent study of diagnostic pathways in patients with those cancers, indicating that most such patients who were diagnosed after a GP referral were referred to specialists non-urgently and without cancer being suspected as a diagnosis. 22 Similarly, in respect of patients with cancer of unknown primary, the findings complement those of a recent Australian study that indicated delayed recognition of the importance of presenting symptoms in patients with those cancers. 23 Previous evidence indicates that repeat consultations occur for between onefifth and one-quarter of all patients with cancer, although this overall proportion varies greatly between patients with different cancers and characteristics. 8, 11 The present study extends prior relevant evidence on the frequency of multiple pre- diagnostic consultations to patients with 12 rarer cancers. Adding to previous evidence that indicates a higher risk of multiple pre-referral consultations in younger patients, those of minority ethnic groups, and males, the study presented here also identifies significantly higher risks of multiple consultations in patients of greater deprivation: prior relevant evidence was inconclusive due to power limitations.
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The frequency of multiple pre-diagnostic consultations varies greatly by cancer, being greatest for cancers that often present with symptoms that are common among patients consulting in primary care; consequently, these have low predictive value for cancer. 10 For example, ≥3 prereferral consultations occur in between one-third and one-half of all patients who are subsequently diagnosed with multiple myeloma or pancreatic cancer, 8, 11 which commonly present with musculoskeletal and abdominal pain, respectively, both of which are very common reasons for primary care consultations. 12, 13 This prior evidence provides insights into likely reasons for variation in the frequency of ≥3 pre-referral consultations in patients with rarer cancers: although some patients with small intestine, liver, and gallbladder cancers will present with 'redflag' symptoms that have a relatively high predictive value, many will have symptoms such as diarrhoea or abdominal pain, which have relatively low predictive values for these (or other) cancers. 24 Similarly, cancer of unknown primary typically presents with non-specific symptoms. Conversely, patients with oral and parotid cancer typically present with visible and/or palpable lesions (oral ulceration or facial lump) and, relatedly, have the lowest proportions of multiple consultations among the 12 rarer cancers described in this article. Therefore, concordant with prior evidence, the findings suggest that the frequency of multiple prereferral consultations for different cancers reflects their 'symptom signature' (that is, the relative frequency and predictive value of the most common presenting symptoms); this observation holds true for both common and rarer cancers. Further, for a given cancer, the frequency of prereferral consultations can be considered to denote its average diagnostic difficulty at first presentation to primary care.
Two further considerations can help to ascertain why the rarer cancers studied tend to fall within average or high diagnostic difficulty categories: 10 • as rarer cancers are, by definition, very infrequent, doctors are particularly unfamiliar with their symptomatic presentations; and
• specifically for certain rarer cancers, greater incidence in younger age groups may exacerbate diagnostic difficulties as the predictive value of symptoms is Cancer diagnoses are ordered as they appear in Table 2 ; rarer cancers without prior published evidence are denoted in bold italics.
Implications for research and practice
The findings underpin the need for the development, evaluation, and implementation of effective interventions aimed at decreasing the average number of pre-referral consultations in patients with cancer. In recent years, such interventions encompassed clinical practice guidelines for suspected cancer in primary care, the development and introduction of decision support tools during the consultation, and widening access to specialist investigations, such as imaging and endoscopy. [24] [25] [26] [27] Until recently, most interventions aimed at decreasing diagnostic intervals have focused on patients with relatively common cancers, such as initiatives aiming to increase endoscopic or imaging investigations for patients with suspected colorectal, lung, or ovarian cancer. 28 Indeed, increased emphasis is being paid on system-wide approaches for supporting the diagnostic process. For example, 'onestop shop' multispecialist diagnostic services for patients with serious, but unexplained, symptoms are being implemented in Denmark and the UK. Further, revised clinical guidelines for the referral of patients with suspected cancer have recently been introduced in England, encompassing a wide range of presenting symptoms for 34 different cancers in adulthood, including all cancers included in our study. 24 Both the introduction of one-stop shop, diagnostic, clinic models and the implementation of new clinical guidelines encompassing a wider range of symptomatic presentations are likely to help improve diagnostic timeliness for patients with rarer cancers. In the longer term, the development of biomarkerenabled, point-of-care diagnostic tests is likely to be the most effective intervention for reducing multiple pre-referral consultations, particularly for cancers with a high level of diagnostic difficulty; and, therefore, for several rarer cancers. 10 In spite of such developments, breakthroughs in diagnostic technologies are unlikely in the short term, and evidence on interventions such as decision support tools and new diagnostic care pathways is still in emergence. Safety netting patients with non-specific symptoms can have a role in improving diagnosis in the interim. 29 The 2015 guidelines from the National Institute for Health and Care Excellence for the referral of patients with suspected cancer recommend the review for people with symptoms associated with increased risk of cancer who do not meet the criteria for referral or investigative action. The guidelines also encourage patient-initiated follow-up visits or arranging planned followup consultations in the presence of recurring, persistent, or worsening symptoms. 24 These recommendations build on previous guidance from the Royal College of General Practitioners on safety netting. 30 It should be noted that safety-netting approaches, by their nature, are likely to increase the number of consultations before referral or investigative actions in some patients; however, they can also shorten between-consultation intervals and improve the patient experience of the diagnostic process. Robust evaluation of safety-netting is nonetheless required, particularly as there is currently a plethora of definitions and variable practice. If effective, safetynetting approaches could be of particular benefit for patients subsequently diagnosed with rarer cancers.
This study has described the burden of pre-diagnostic consultations in primary care for patients with a range of rarer cancers. As implied by the respective proportions of patients having ≥3 consultations, most such cancers appear to have at least average, and often higher-than-average, diagnostic difficulty. The findings presented here could guide research and policy initiatives to increase diagnostic timeliness for patients with rarer cancers, including the introduction of decision support tools that encompass common relevant symptomatic presentations, the development of easily accessible multidisciplinary diagnostic services, and the wider introduction and evaluation of safety-netting approaches.
